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(54) PRODUCTION OF POLYETHYLENE TEREPHTHALATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyethylene terephthalate having an excellent hue and electroadhesion by 
feeding a solution prepared by dissolving a divalent-metal compound and a 1-1 3C organic acid in ethylene glycol to a 
production system after esterification reaction and before the start of polycondensation reaction. 
SOLUTION: An Sb compound (e.g. Sb203) is added to ethylene glycol slurry of terephthalic acid and ethylene glycol, 
ad the mixture is fed to an esterification reactor and reacted at a temperature of 220-270* C under a pressure of 
760-1 900mmHg. After the reaction, the reaction mixture is transferred to a polycondensation reactor. After a 
stabilizer (e.g. ethyl acid phosphate) is added to the reactor, a solution prepared by dissolving a mixture of a dival nt- 
metal compound (e.g. magnesium acetate or Sb compound) and a 1-1 3C organic acid (e.g. acetic acid) in a molar 
ratio of 1/0.02-1/1.5 in ethylene glycol is added to the slurry. Next, the entire mixture is reacted at a temperatur of 
250-300° C under a pressure of 0.1-20mmHg for a definite time. After the reaction, the formed polymer is 
withdrawn to obtain a polyethylene terephthalate having a volume resistivity of 1 x 105 to 1 x 1010Ω.cm. 
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★ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThls document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the polyethylene terephthalate characterized by supplying in a manufacture 
system as a mixed solution which dissolved divalent metallic compounds and the organic acid of carbon numbers 1-13 
in ethylene glycol in manufacturing a polyethylene terephthalate continuously by performing an esterifi cation reaction 
with the glycol component which makes a principal component the acid component which makes a terephthalic acid a 
principal component, and ethylene glycol, and subsequently performing a polycondensation reaction. 
[Claim 2] The manufacture method of the polyethylene terephthalate according to claim 1 characterized by supplying 
the mixed solution which dissolved divalent metallic compounds and the organic acid of carbon numbers 1-13 in 
ethylene glycol in a manufacture system at the time after an esterification reaction end and before a 
polycondensation reaction start. 

[Claim 3] The manufacture method of the polyethylene terephthalate according to claim 1 characterized by divalent 
metallic compounds being magnesium compounds. 

[Claim 4] The manufacture method of the polyethylene terephthalate according to claim 1 characterized by the 
organic acid of carbon numbers 1-13 being an acetic acid. 

[Claim 5] The manufacture method of the polyethylene terephthalate according to claim 1 to 4 characterized by the 
ranges of the mole ratio to the divalent metallic compounds of the organic acid of carbon numbers 1-13 being 
0.02-1.5. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a polyethylen 
terephthalate. In detail, this invention relates to the method of manufacturing continuously the polyethylene 
terephthalate for films excellent in a color tone and electrical conductivity, electric adhesion, etc. by the direct 
polymerization method. 
[0002] 

[Description of the Prior Art] The polyethylene terephthalate (it is hereafter written as PET) is excellent in a 
mechanical strength, chemical stability, transparency, health nature, gas barrier nature, etc., and since it is lightweight 
and cheap, the oriented film is widely used as base materials the object for magnetic recording, the object for 
capacitors, the object for packing, the object for plate manufacturing, the object for electric insulation, for 
photographs, etc. 

[0003] As the industrial manufacture method of PET, a dicarboxylic-acid component and a glycol component are 
heated under an ordinary pressure or pressurization. It considers as the esterification object of a low-grade polym r 
directly from a dicarboxylic-acid component, and the method of considering [ carry out a polycondensation reaction 
und r existence of a polycondensation catalyst continuously, or heat and carry out the ester interchange of the 
low-grade alkyi ester of a dicarboxylic acid under existence of a catalyst, and ] as the esterification object of a 
low-grade polymer and carrying out a polycondensation reaction under existence of a polycondensation catalyst 
continuously, and manufacturing PET is learned. 

[0004] As latest industrial process, since it is economical very advantageous, many methods of obtaining an 
esterification object from a dicarboxylic-acid component directly, and so-called direct polymerization methods are 
enforced. Moreover, by this direct polymerization method, supply a raw material, a catalyst, an additive, etc. to a 
polymerization facility continuously, it is made to react, agitating within a reactor, and since the so-called continuous 
system polymerization which takes out continuously PET which carried out the polymerization has good productivity 
as compared with a batch process, it is increasing in recent years. 

[0005] as the means which raises the homogeneity of the thickness of a film, and the film production speed of a film in 
this case although biaxial extension is carried out and a polyethylene-terephthalate film is obtained after it carries out 
melting extrusion of the PET obtained by the above-mentioned method — extrusion — an electrode is prepared 
between a mouthpiece and a rotation cooling drum, the high voltage is impressed, and the method of giving 
electrostatic charge to the melting extruded-film upper surface, and sticking a film to a cooling drum front face is 
used However, in this method, if film production speed is raised, the amount of charges per unit area on the film front 
face stuck to the cooling drum front face will decrease, the adhesion force of a film and a cooling drum front face 
declines, and the thickness of a film becomes uneven. Moreover, in order to raise the amount of charges, when appli d 
voltage is raised, electric discharge arises between an electrode and a drum front face, and there is a problem that a 
film becomes is easy to be destroyed. 

[0006] Then, adding divalent metallic compounds, such as a magnesium compound, and raising the electric adhesion of 
a film after esterification or an ester exchange reaction end, as one of the effective meanses which make [ many ] the 
amount of charges on a film front face, is known (JP,3-541 29,B, JP,6-104718,B, etc.). However, when supplying these 
metallic compounds In a manufacture system, these metallic compounds deposited within piping, especially, in the 
case of the continuous system polymerization, lock out of the feed hopper of piping took place, and there was a 
problem that stable operation became difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] The solution technical problem of this invention is in the continuous 
system polymerization of PET by preventing the inside of piping at the time of adding divalent metallic compounds, a 
deposit of the metallic compounds in a feed hopper, etc., and preventing lock out of piping to offer the method of at 
best [ productivity ] moreover manufacturing stably PET which was excellent in a color tone or electric adhesion. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above-mentioned actual 
condition, by adding in a manufacture system, after mixing divalent metallic compounds to ethylene glycol with a 
specific compound beforehand, this invention persons prevented the deposit of divalent metallic compounds, find out 
that stable production of the polyethylene terephthalate which was excellent in a color tone and electric adhesion is 
possible, and came to complete this invention. 

[0009] That is, in case the summary of this invention manufactures a polyethylene terephthalate continuously by 
performing an esterification reaction with the glycol component which makes a principal component the acid 
component which makes a terephthalic acid a principal component, and ethylene glycol, and subsequently performing a 
polycondensation reaction, it is related with the manufacture method of the polyethylene terephthalate characterized, 
by supplying in a manufacture system as a mixed solution which dissolved divalent metallic compounds and the 
organic acid of carbon numbers 1-13 in ethylene glycol. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail, In this invention, PET is manufactured 
in a continuous system polymerization process by performing an esterification reaction with the glycol component 
which makes a principal component the dicarboxylic-acid component which makes a terephthalic acid a principal 
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component, and ethylene glycol/ and subsequently performing a polycondensation. PET in this invention may point out 
the polyethylene terephthalate 80Eq of whose ratios of the oxyethyleneoxyterephthaloyi unit (it is hereafter written as 
ephemeris-time unit) yvhich consists of the terephthalic acid and ethylene glycol to all composition rep at units is 
more than %, and PET in this invention may include 20Eq of composition repeat units other than ephem ris-time unit 
in below %. 

[0011] As acid components other than a terephthalic acid, oxy acid, such as dicarboxylic acids, such as a - 
diphenylsulfone dicarboxylic-acid, and phthalic-acid, isophthalic-acid, naphthalene dicarboxylic-acid, 4, and 4 '4, 
4'-biphenyl dicarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 1,3-phenyl nedioxy diacetate and these structural 
isomers, a malonic acid, a succinic acid, and an adipic acid, para hydroxybenzoic acid, and a glycolic acid, etc. is 
mentioned. 

[0012] Moreover, as diol components other than ethylene glycol, aromatic dihydroxy compound derivatives, such as 
alicyclic glycols, such as aliphatic glycols, such as a diethylene glycol, 1, 2-propanediol, 1, 3-propanediol, 1, 
4-butanediol, a pentamethylene glycol, a hexamethylene glycol, and neopentyl glycol, and cyclohexane dimethanol, 
bisphenol A, and Bisphenol S, etc. are mentioned. In this invention, although it is not necessary for esterifi cation 
reaction time to use a catalyst especially since a terephthalic acid serves as an autocatalysis of an esterification 
reaction, it is also possible to carry out an esterification reaction under coexistence of the polycondensation catalyst 
mentioned later. 

[0013] As a polycondensation catalyst, although tin compounds, such as titanium compounds, such as germanium 
compounds, such as antimony compounds, such as ah antimony trioxide, acetic-acid antimony, antimony glycoxyde, 
. and antimony ethoxide, diacid-ized germanium, and a germanium methoxide, and tetrapod alkyl titanate, and 
acetic-acid tin, etc. are mentioned, it is desirable to use an antimony compound also in these in respect of the 
plain-gauze fibers for plastering of acquisition, and a price. Moreover, these catalysts can also be used combining two 
or more sorts. In this invention, divalent metallic compounds are supplied in a manufacture system. The electric 
adhesion of the polymer finally obtained can be raised by supplying divalent metallic compounds in a manufacture 
system. 

[0014] As divalent metallic compounds, although manganese, calcium, magnesium, etc. are mentioned, it is desirable to 
use magnesium also especially in these, into the polymer finally obtained, as a weight of the atom of the metal 
concerned, usually, the 10-200 ppm of the amount of the divalent metallic compounds used are used so that it may be 
preferably set to about 25-100 ppm. In this invention, it has the feature to add in a manufacture system as a mixed 
solution which dissolved these divalent metallic compounds in ethylene glycol beforehand with the organic acid of 
carbon numbers 1-13. Thereby, a deposit of the metallic compounds in the inside of piping or a feed hopper can be 
prevented, and stable production of the PET which improved also in the continuous system polymerization can be 
carried out. 

[0015] As an organic acid of carbon numbers 1-13, although formic acid, an acetic acid, a propionic acid, an oenanthic 
acid, an octanoic acid, a decanoic acid, etc. are mentioned, an acetic acid is desirable also especially in these. 
Moreover, the mixed mole ratio of divalent metallic compounds and the organic acid of 1-13 is 1:0.02 to about 1:1.5. 
and 0.1-1.0 mols /of concentration of the divalent metallic compounds in ethylene glycol are [ I. ] 0.15-0.75 
mols/about I preferably. As for the above-mentioned mixed solution for supplying in a manufacture system, it is 
desirable to dissolve completely divalent metallic compounds and the organic acid of carbon numbers 1-13 in an 
ethylene glycol slurry with a high-speed agitator beforehand, 

[0016] Although the mixed solution which dissolved divalent metallic compounds and the; organic acid of carbon 
numbers 1-13 in ethylene glycol is usually supplied in a manufacture system at the arbitrary times before a 
polycondensation reaction start, it is desirable to supply, when it is from the time of an esterification reaction end to 
before a polycondensation reaction start. Moreover, in this invention, an esterification reaction and/or a 
polycondensation reaction are usually carried out under existence of a stabilizer. 

[001 7] As a stabilizer, phosphorus compounds are desirable and phosphorous acid ester, such as phosphoric ester, 
such as trimethyl phosphate, triethyl phosphate, and triphenyl phosphate, triphenyl phosphite, and tris dodecyl 
phosphite, methyl acid phosphate, ethyl acid phosphate, dibutyl phosphate, monobutyl phosphate alkyl acid phosphate, 
a phosphoric acid, phosphorous acid, hypophosphorous acid, polyphosphoric acid, etc. are illustrated as a desirable 
thing. Usually let preferably 10-1000 ppm of operating rates of these stabilizers be the range of 25-150 ppm as a 
weight of the Lynn atom in the polymer finally obtained and a stabilizer. 

[0018] Moreover, although supply of a stabilizer can be performed in the arbitrary stages of the others and 
esterification reaction or polycondensation reaction at the time of raw material slurry manufacture, since supplying in 
the stage before supplying the mixed solution of divalent metallic compounds and the organic acid of carbon numbers 
1-13 in a manufacture system can suppress decomposition of the polymer by divalent metallic compounds, it is 
desirable. The reaction temperature of esterification reaction time is usually 220-270 degrees C, and reaction 
pressure is usually 760 - 1900mmHg. Moreover, the reaction temperature of polycondensation reaction time is usually 
250-300 degrees C, and reaction pressure is usually 20 - O.lmmHg. Although you may carry out on a multi-stage 
story even if it performs an esterification reaction and a polycondensation reaction in one stage, an esterification 
reaction performs 2-3 steps and a polycondensation reaction in 2-3 steps, and, usually reaction pressure is changed 
from pressurization to reduced pressure with macromolecule quantification of polymer. 

[0019] It is the limiting viscosity of the polymer manufactured by this invention at the polycondensation reaction end 
time, and it is 0.5 - 0.8 dl/g. Thus, obtained PET is chip-ized by conventional methods, such as a strand cutter. Th 
values of the volume resistivity value at the time of melting of PET are 1x106 - 1x108 ohm-cm still more preferably 
1x106 to 1x109 ohm-cm preferably 1x105 to 1x1010 ohm-cm. PET excellent in electric adhesion with the cooling 
drum at the time of excelling in a color tone, and electric adhesion being excellent, that is, processing film production 
etc. by the method of this invention, can be obtained, and especially PET of this invention is useful as raw materials 
for films, such as videotape and a packing material. 
[0020] 

[Example] Although an example is given for this invention and this invention is hereafter explained further to a detail, 
this invention is not limited by the following examples unless the summary is exceeded. In addition, the measuring 
method of the various physical properties in an example and a property is as follows. 

(1) Ask from the solution viscosity measured at 30 degrees C among a limiting viscosity phenol / tetrachloroethane 
(1:1 -fold quantitative ratio). 
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[0021] (2) Color tone (b value and L value) 

It measured with the measuring instrument (Z-SOOA type) by Nippon Denshoku Co., Ltd. b value is as desirable as a 
low, and L value is so desirable that it is high. 

(3) volume resistivity ~ British Journal OBU Applied one It measured according to the 17th volum (Brit.J.Appl.Phys.) 
of physics, and the method indicated to the 1 1 49-1 1 54th page (1 966). However, temperature at the time of melting of 
a polymer constituent was made into 285 degrees C, and made the value immediately after impressing a 3kV direct 
current the volume resistivity at the time of melting. 

[0022] 45.4g of example magn sium-acetate of reference 4 monohydrates was dissolved in ethylene glycol 954.6g. 
After adding 1.1 2g for an acetic acid furthermore, this solution was heated at 190 degrees C, and time until a whit gel 
solid-state (magnesium hydroxide) deposits was measured (experiment No, 1). The ethylene glycol solution of a 
magnesium acetate is created similarly, and it is 1 1.2g (experiment No.2) of acetic acids. 1.1 2g (experiment No.3) of 
formic acid, 1 1.2g (experiment No.4) of formic acid, 1.1 2g (experiment No.5) of propionic acids, 1 1.2g (experiment No.6) 
of propionic acids, 1 .1 2g (experiment No.7) of octanoic acids, and 1 1 .2g (experiment No.8) of octanoic acids were 
added, and deposit time was measured respectively similarly. The result obtained together with the result (experim nt 
No.9) which did not add an organic acid is collectively shown in the following table 1 . 
[0023] 
[Table 1] 

mi 







1 


4 4 


2 


12 5 


3 




4 




5 




6 




7 


9 0 


8 




9 


7 



[0024] a 8.56kg [ of example 1 terephthalic acids ], and ethylene glycol 3.84kg slurry — preparing — beforehand — 
1 1 .5kg screw (2-hydroxyethyl) terephthalate — and 4.0g (1 67.1 ppm for polymer as Sb atom) addition of antimony 
trioxides was carried out, it applied to the esterification tub which held temperature at 250 degrees C for 4 hours, and 
it was supplied one by one 

[0025] After a supply end, after advancing an esterification reaction for 1 5 minutes, a moiety is moved to a 
polycondensation tub, and it is ethyl acid phosphate 1.06g (as a Lynn atom). While adding the mixed solution of 2.65g 
(it is 30 ppm to the polymer finally obtained as a magnesium atom) of magnesium-acetate 4 monohydrates, 1.3g (it is 
108.6 ppm to the polymer finally obtained as an antimony atom) of antimony trioxides, and 0.06g of acetic acids after 
adding 23.4 ppm to the polymer finally obtained and carrying out the temperature up gradually from 250 degrees C to 
280 degrees C, it decompressed gradually from the ordinary pressure and held to 2.5mmHg. When the condensation 
polymerization reaction was continued further and predetermined stirring power was reached, the reaction was ended, 
and from the draw mouth which prepared the generated polymer in the pars basilaris ossis occipitalis of a 
polycondensation tub, it extracted in the shape of a strand, and cut in the shape of a chip after water cooling. Limiting 
viscosity, the color tone of polymer, and the volume resistivity value were measured at that time. The result is shown 
in the following table 2. 

[0026] a 8.56kg [ of example of comparison 1 terephthalic acids ], and ethylene glycol 3.84kg slurry — preparing — 
beforehand — 1 1.5kg screw (2-hydroxyethyl) terephthalate — and 4.0g (167.1 ppm for polymer as antimony atom) 
addition of antimony trioxides was carried out, it applied to the esterification tub which held temperature at 250 
degrees C for 4 hours, and it was supplied one by one 

[0027] After a supply end, after advancing an esterification reaction for 1 5 minutes, a moiety is moved to a 
polycondensation tub, and it is ethyl acid phosphate 1 .06g (as a Lynn atom). While adding the mixed solution of 2.65g 
(30ppm for polymer as a magnesium atom) of magnesium-acetate 4 monohydrates, and 1 .3g of antimony trioxides 
(108.6ppm for polymer as an antimony atom) after aidding 23.4ppm for polymer and carrying out the temperature up 
gradually from 250 degrees C to 280 degrees C, it decompressed gradually from the ordinary pressure and held to 
2.5mmHg. When the condensation polymerization reaction was continued further and predetermined stirring power was 
reached, the reaction was ended, and from the draw mouth which prepared the generated polymer in the pars basilaris 
ossis occipitalis of a polycondensation tub, it extracted in the shape of a strand, and cut in the shape of a chip after 
water cooling. Limiting viscosity, the color tone of polymer, and the volume resistivity value were measured at that 
time. The result is shown in Table 2. 
[0028] 
[Table 2] 
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[0029] 

[Effect of the Invention] According to this invention, it is stabilized, a polyethylene terephthalate with good color tone 
and electric adhesion can be produced continuously, and the industrial value is high. 



[Translation done.] 
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7H>K, 1, 3-7xXU>>':t^->vitS!*3«ttKC:n 

[0 0 1 2] x^U'>ifu=i->'>«^l-®>;4--;i' 

>v;i--;k 1, 3 -7'o/-?>v7:t-Jl'> 1, 4-:/^^ 

a-;k t*7.:7xy-;i/A. b:*X7xy-;ws;rd;^©5l^ 

BjtciJt^T. xx7-;HtSJ£;B$t'«. xU^iS'jl/md^'x 
X T-^HbS^t; CO e EMIK i: ^ ;t !Kf figffl -r -5 

!£:^Sti;^cVi*i. ^iE-r^«ai'&M«Eo*#TtcxX'7^;i/ 

[0 0 13] ai^^fel!«K<!:UT«. HK<bT>5^^>, 

xi-+->h*^(D7>5"^>'fb^*^, — S?{t;y;i/vx^7 

[0 0 14] 2%<D'^m\\L^^h\^X\t.. V>;tf>. 

■^':f^-y'^ KUEifimi^n^if-. cine,® 



(3) 

4 

\Z. ^K^IIlCDIl^oaSiLT, ii#10~2 0 0 p 
pm. if$L<tt2 5~ 1 0 0 p pmSai;rj::5J:5{c 

; ^m»l~l 3(75W^®Et<!:=b{C*e,7!)^i;«6x^ 

T t)«^S^ttOr^i]± Ufc P E T €:^«^S-r ^ i tTJt 
[0 0 15] Ml^iai-^l 30««l^i:LT«, JiSS. 

KSE. rfu\i^y^. ^:^^>gE. ^i^^^^gf, 7';^j> 

V>. 2<ffi©^®{t;-&t)i: 1~ 1 SOW^SSiOS 

■^^rJHtttl : 0. 0 275>e.l : 1. 5SST*D, X 
5"^>^'j3-Jl/i}>CD2tf<D^)l<b'&#|CDJRStt, 0. 
1~1. 0^:;P/ 1 , »^L<«0. 15~0. 7 5^: 

1 ssT^-s. m&%n\zm^t^tz^(Di:.^m.^ 

20 i3it/K^» 1-13 ©^^gf^x5^i/>i/'J 

[0 0 16] 2ffi©^feJB{b-&itli^m^l~l 3<7)W« 

$&-rs*t> xx7^;HbSj^;|l7Bt*^?.«i^^srt;p^ii&tn 

i^T, x;^^;HbRlS*5J:af/*fettaai-&SJ5S:tt, fi 

[0 0 1 7] ^S^itLTWU >'fb^!^*W$L<. h 
30 U /5'JP*7.7x— h, h«JX5=-;U3f:7.7x— h. h 'J 
7xx;i/7t>X7x-h^SS0U>S?XX5^JWS. hU7x 

'J>gfX7.x;ua, ^^;U7->-;/ M/l^X:7i-h. X5" 

;i/7->>;/ KjJ^x^x— h. v:/5^;px}vX7x— 
:/^;i/3l^X7x-h^14'j>Kxx5^jp, 'J>S?, i5'J 

T, aS-1 0~ 1 0 0 0 p pm. »SL<«2 5~ 1 5 

40 0 p pmCDlgHi^tl-S. 

[00 18] %tz.. ^^fflCD^^ti. i^i|£fX^U-illS 

B#w(f*v, xx-r;Hbstr>*fc«ai^^sji&©ffiit©® 

^^1-13 owt«^(7)S-&?§j^^miiJ^i^tc«fc;i&t-^ 

■7-(7)5J-<SS-fflI*iJt" -5 :i tdt-Tf ^ -5 <7)T}? ^ L l^i, . XX 
T-;MbSl«:B#©RfSiaa«. 3i'^2 2 0-2 7 orT* 
0. S)e£;K:':«S^7 6 0- 1 9 0 OmmHgT^S. 
^T'c, fiiit^JKfSPtCDSJSagti. a#2 5 0-3 0 0. 
50 'CT'*0. SJ^:ffi:^ttfflS2 0-0. ImmHgTfe 
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5 

-318:. aiK^Kl&«2~3g:TfTV^, 45Uv-(D?S^ 
[0 0 19] *f6?gHck0^jiSn^5l^U-7-<7)^IS*i!i 

mit. mm^Rft-^jf^To. 5~o. sdi/gT* 

^HWffiiriMOfflttl X 1 05~l X 1 oIOq . cm, 
j(fSL<ttl X 1 06~1 X 1 o9Q • cm, mttff^L 
<«1X10 6~ix108q.c mT*-S>. *^?^C9;^ 

[0 0 2 0] 

( 1 ) SPE^iSS 

7xy-;i//5^H7i'DPXi5'> (1 : imait) 

3 0'CTai|^b^c^j|^ite«*^^^*fc:fccDT'*-5. 
[0 0 2 1] (2) few (bfit;te±t/L«[) 
B^ttfettfifOSteS (Z - 3 0 0 A^) tCTjil^L. 

(3) f^mm^tm . 

Vv^T. (Brit. J.Appl. Phys.)^17#, ^1149 
~1 1 5 4H (1 9 6 6^) {CBB«bT*S*fe{Ci|li; 

2 8 5*Ci:L. 3 k V<DiSi5iESrEn*PL.;tie^C5tt«r^Bfc 

[0 0 2 2] ##««| 

B^mvif:^^i^':7A4*:S4 5 . 4 g €rX5^l/>^U a- 
;V9 5 4. 6 glCjg^^-t+yto $ ^){CS^^€: 1 . 12g 
SriO^yc:^. ZKD^?^^ 1.9 OICfdSPiiL. 

^b^c (*^No. 1) . lRltS(Cg^S!vy^-->'^ACOX 

No. 2) , m^\. i2g (n^No. 3) , mm.\ 

1. 2 g (llSiNo. 4) , •:fu\f.is-ym.\ . i 2 g 

(Hi^N o . 5 ) . T'O tf^>^ 1 1 . 2 g (*1^N 
O. 6) . =i-^5'>^l. 1 2 g (SISJNo. 7) , ^ 

i7^>^ll. 2g (HS^No. 8) ^joAT^n-g-'n 



(4) 

6 

(^g^No. 9) t-J«C#e.n/ci^«€:S<hfeTTI2 

aiic^T. 

[0 0 2 31 
[«11 

^ 1 







1 


44 


2 


12 5 


3 




4 




5 




6 




7 


9 0 


8 




9 


7 



[0 0 2 4] 

20 T-vy^iX^m^. 5 6 k g, fcj;t;cx5^i/>yur]-;i/ 

3. 8 4 k gODX^'J-^iiSfL.. ^e.75^i;46 1 1 . 5 
kgWt'X (2 -k h*D + ->X^;|/) 5^1/7^1/— hSr 
*5ckt;Hi?{b7>5^*>4. Og (SbM^iLT*f4? 
'J-v—ie?. 1 p pm) ^iPLT. ias<&2 5 O-CfC 
'Sm\^fz-x.7.7-M\M\z. 4Ptra*^ttT)!ii>:«^Lfco 
[0 0 2 5] «^^7^, 1 5^)-PBixx7^;HbS;C^il 

0 6 g (U >lSTiLTftJ^Wlrf#6n 
S/J?'JV-ic^L2 3. 4ppm) Sr^Jra^, 
30 ^i^'02^Aim.2. 6 5 g (vy^^iv-^AJg^tLT*. 

ir^e<iic^e.ti-53i^'j-7-c*fb3 0 p pm) t^mtT 

>^^>1. 3g (T>5^t>l^^i:LT«i^Wtc#?. 
n^Tl^'J V-{c*fb 1 0 8. 6 p pm) , i^g?0. 0 6 
gOii'&^SESr^iPb. 2 5 0'C*^?>2 8 O'C^-cm:^ 
#S-r^<i:i:=b(C, ■^l£*^?.)«*M)IL, 2. 5mmH 

ti \Z%m U ;t Bt^-^TRJCSSri^T U , L Tt^l^ 'J V - €r 

®i^*^TI2a 2 (c^-r. 

[0 0 2 6] It«!«0iJl 

T-l/7:$';U®f8. 5 6 k g, *5ctr/x5"l/>yiJ n-jl/ 
3. 8 4 k gCDX^U— ^riSMb, $)e75^i;«6 1 1 . 5 
kgWk'X (2 - t Kd + v-X^";!/) 
i3j;t;J=SfikT>5'^:>4. Og (7>5'^:>m^i:U 
T^^4^|JT— 1 6 7. 1 p pm) ^JPLT, 2 5 

0 -c bfcx^T" 4 B#rB^*HtT)iia;^«^ 
so [0 0 2 7] ^mi^T'^. 1 5 5J-Wxxx;Ht:;Kr£?S:jt 
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(5) 



06g V}>mi-tLXM^V-7-2 
3. 4ppm) ^^iD«, ftg!Vif:^i->':7A4*Jg2. 
6 5g (V^y^^^v-i/Alg^iLTMJt^'jT-S 0 p p 

m) LE.mtry^'Eyi. 3g (T>5't>iiTtL 
T*fJi^u^-i 0 8. 6ppm) (Dm-^mm^miML. 

* 2 



CO 0 2 8] 
[«2] 





m m m 1 


it « 459 1 


L/a 
b 

fi^S^rS^O 'cm 


0. 6 3 0 
48. 9/-0. 7 
1. 4 
4. 3X10' 


0. 6 2 7 
46. 6/-1. 0 
2. 4 
3. 8X10' 



CO 0 2 9] (D&m£^^^J:si'3^U>9-l'y^U-h^^^Lxmm^ 



